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In this paper, we provide our view on MRTD requirements for FR2 inter-band DL CA based on CBM. 
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In last RAN4 meeting, it was agreed to define MRTD and RRM requirements for CBM capable UEs based on co-located deployment scenarios only in WF[1].
· Define MRTD and RRM requirements for CBM capable UEs based on co-located deployment scenarios only. 
· There are no deployment restrictions (Non-co-located/co-located) for network to configure inter-band DL CA for CBM UEs.
· Note: this does not imply that MRTD requirements will be defined based on intra-band CA assumptions

For MRTD, there were multiple candidate options as follows.
· Candidate options
· Option 1: Do not define any requirements for CBM UEs for FR2 inter-band CA
· Option 2: Introduce UE capability to support MRTD = 260ns and MRTD = 3us (Intel, NEC)
· Option 3: MRTD = 260ns (Vivo, Apple, Intel, OPPO, Xiaomi, Qualcomm, LG, MTK)
· Option 4: MRTD = 3us (NEC, Ericsson, Nokia, Huawei, Docomo, Softbank, AT&T, Verizon, ZTE)
· Other options are not precluded
· Note 1: Decision shall be made in RAN4 #99-e
· Note 2: Companies are encouraged to bring further analysis on achievable MRTD from the network and UE perspectives and the possible impact on the implementation and performance

Key point of MRTD for inter-band DL CA based on CBM is whether to use the existing TAE of 3us which was specified for inter-band CA with non-co-located deployment scenarios or to use a new TAE corresponding to co-located deployment scenarios which was agreed for CBM capable UE.
In TS38.104, TAE of 260ns was specified for intra-band contiguous CA with co-located scenarios,. Therefore, 260ns can be applied to the inter-band DL CA based on CBM.
In UE perspectives, Rx beam switch applies simultaneously to each CC for the inter-band DL CA. Regarding the agreement in WF[1] - UE beam management measurements should be based on CC configured with beam management RS, the RX beam switch is expected to occur at slot boundary based on the CC configured with BM RS. The switching time can be located out of CP or within CP on the other CC depending on MRTD.
For MRTD of 3us, the Rx beam switch occurs out of CP on the other CC. It can make significant performance degradation on the CC.
For MRTD of 260ns, the Rx beam switch occurs within CP on the other CC. It does not make performance degradation on the CC.

Figure2.1 is one example of Rx beam switch for MRTD of 3us which is larger than CP length with following assumptions.  
· Co-located deployment
· MRTD of 3us 
· Same UL-DL configuration for CCs in inter-band CA
· CC1 is configured with BM RS (Rx beam switch occurs based on CC1)
Three positions of Rx beam switch, T1, T2 and T3, are considered to discuss the impact on performance degradation due to Rx beam switch. 


Figure 2.1 Example of Rx beam switch for CBM UE

At T1 and T3, there is no DL data on CC2. At T2, DL data on CC2 is overlapped with Rx beam switch.
· T1 : It is located at the start of the first downlink symbol (including CP) which is earliest among CCs after transition time NTx-Rx. 
· T2 : It is located at downlink symbol boundary between contiguous DL symbols on CC1 and within DL symbol on CC2.
· T3 : It is located at downlink symbol boundary between contiguous DL symbols on CC1 and no DL symbol on CC2.
Herein,
· Tpropagation : Propagation delay Time
· TAE : Timing Alignment Error in gNB (3us based on Rel-16)
· NTx-Rx : Transition time from Tx to Rx in Table4.3.2-3 of TS38.211 (13792Tc = 7us for FR2). 
· A UE is not expected to receive in the downlink earlier than NTx-Rx after the end of the last transmitted uplink symbol in the same cell.
· NTAoffset : TA offset (13792Tc = 7us for FR2)

For Rx beam switch at T1, there is no interruption on DL data on CC2 due to Rx beam switch. However, Rx beam switch in UL-DL switch is not guaranteed because Rx beam switch can be performed at any DL symbol boundary. 
For Rx beam switch at T2, performance degradation can occur on CC2 since Rx beam switch is performed within symbol on CC2 if MRTD is larger than CP. And, Rx beam switch can occur frequently according to channel condition such as moving and environment around UE. As a result, performance degradation can be significant in some condition.
For Rx beam switch at T3, there is no interruption on DL data on CC2 due to Rx beam switch. However, Rx beam switch in no DL symbol on other CC is not guaranteed.
In addition, if BM RS is configured on CC2, Rx beam switch occurs at symbol duration on CC1.
In summary, performance degradation due to Rx beam switch can occur on one of CCs in case that MRTD is larger than CP. 

Proposal 1: Define MRTD of 260ns for inter-band DL CA based on CBM.

Conclusion
In this contribution, we provided our views on MRTD for inter-band CA based on CBM. Proposals are as follows.

Proposal 1: Define MRTD of 260ns for inter-band DL CA based on CBM.
Reference
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